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(54) Twin tuner radio frequency receiver with best station memory 

(57) A radio receiver comprises first and second receiving means (TUN1, TUN2) which sweep frequencies of divided 
regions of one reception band respectively or from lower end to upper end of one reception band. A control circuit (36) 
stores data relating to received broadcasting stations having reception quality level higher than levels specified. 
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RADIO FREQUENCY RECE I VER 



The present invention relates to a radio frequency 
receiver of twin-tuner type provided with two receiver 
systems . 

There has been an increasing demand for a radio 

receiver to output demodulated signals of high reception 

quality, and many proposals have been made so far concerning 
the above . ....... 

For example, a receiver has been proposed which can 
detect stations having higher electric field intensity in a 
specified area automatically, write some of those stations - 
into a preset assigned area in a memory in the order of the 
height of electric field, and call the thus stored stations in 
the memory by the preset button operation. 

Such a function is called BSM (Best stations Memory), 
which function comprises; sweeping of received frequencies, 
for example, from the lower end to the upper end of the 
reception band, writing of frequencies having ^ a higher 
electric field intensity than that of the specified level into 
the memory, and presetting of frequencies in the order of the 
intensity level of electric field in accordance with the 
preset button etc. 
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One example of the radio receiver provided with the 
above-mentioned functions is shown in Fig, 6. 

In Fig. 6, reference 1 designates a radio frequency 
(RF) receiving antenna, and the RF signal received through 
this antenna 1 is amplified by an RF amplifier 2 and, then 
applied to a mixer 3, A local signal outputted from a local 
signal oscillator 4 const ituted- by, for example, a PLL circuit 
is fed to" the mixer 3 and the received signal is there, 
converted to an intermediate frequency signal. 

The intermediate frequency signal thus obtained by the 
mixer 3 is selectively amplified by an intermediate frequency 
amplifier 5 and demodulated by a detector 6 of the next stage. 
The demodulated signal outputted by the detector 6 is further 
stereo-demodulated by a multiplexing circuit 7 and passes 
through a muting circuit 8 and is applied to power amplifiers 
9L, 9R for amplifying left and right sound signals. 

Then, the demodulated sound signals amplified by the 
power amplifiers 9L, 9R are reproduced by loudspeakers 10L, 
10R. 

On the other hand, the output signal produced by 
detecting the level of the intermediate frequency signal r in 
other words, the output signal corresponding to the reception 
electric field intensity is applied from the intermediate 
frequency amplifier 5 to a central processing unit 11 
comprising a microprocessor. 



A key board 12 by which the desired frequencies etc. to 
be received are inputted, a display 13 indicating the 
frequencies etc. to be received and the local signal 
oscillator 4 constituted by the above-mentioned PLL circuit 
are all connected to the central processing unit 11. 

In the arrangement described above , when the BSM 
function as above is operated . during RF reception, a mute 
control signal from the central processing unit 11 is applied 
to the muting circuit 8 so as to prevent the frequency current 
being received and reproduced from being demodulated. 
Immediately after the above operation, the central processing 
unit 11 sends a command to the local signal oscillator 4 for 
sweeping the frequencies to be received from low end to high 
end of the reception band, and the receiver begins to scan the 
tuning operation of the frequencies sequentially. 

At this time, the reception level outputted from the 
intermediate frequency amplifier 5 is _applied to the central 
processing unit 11, and when the outputted reception level is - 
equal to or higher than a predetermined level, the central 
processing unit 11 stores the level value and the 
corresponding received frequency at that time . 

When scanning from low end to high end of the 
reception band is completed, the central processing unit 11 
presets the received frequencies corresponding to 
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preset buttons according to their reception levels. The 
central processing unit 11 then outputs a control signal to 
the local signal oscillator 4 in order to~tune to the 
frequency corresponding to the maximum level, and then sends a 
signal for clearing the muting function to the muting circuit 
8, 'so that the receiver results in receiving and reproducing 
the highest reception level of the frequencies in that area. 

When the above-mentioned BSM operation is intended to _ 
be carried out, for example, referring to FM band in Japan, ~a 
frequency band 76 - 90 MHz will be swept by step of every 0.1 
MHz. Assuming the time required for sweeping at each step is 
50 msec, the time necessary to sweep from low end to high end 
of the FM band more than 7 seconds, during which time 
reception is muted, so that it is regarded as waiting time. 

Apart from the above-mentioned BSM function which 
utilizes means for sweeping from the low end to high end of 
one of FM band, another BSM function has also been proposed 
heretofore, wherein the detecting level of the frequency is 
set to high level in the first sweep, that is, the level of 
the frequency reception is set to a "LOCAL" position so as to 
extract the broadcasting station received thereby, and the 
detecting level is then lowered in the second sweep, that 
is, the level of the frequency reception is, this time, set 
to a "DX" position so as to extract the 
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broadcasting station received thereby. By this operation, 
broadcasting stations are received in the order of the 
magnitude of their reception sensitivities. 

However, the BSM function as above described requires 
twice as long as the above-mentioned waiting time. 

As describe above, the radio receiver according to the 
prior art requires a considerable waiting time, for example, 
during the operation of BSM function/ and consequently a user 
can not obtain any information from the radio receiver . during 
such waiting time. 

The present invention has been made in view of the 
above-mentioned points, and. aims to provide a radio, receiver 
which is able to reduce the above-mentioned waiting time . 

A radio receiver made according to the present 
invention in order to solve the above-mentioned problems, 
wherein the reception band thereof is divided into a first 
region and a second region, is characterized by the provision 
of a first receiver for sweeping frequencies of the first 
region, a second receiver for sweeping frequencies of the 
second region, and a control circuit which stores the 
received broadcasting stations having a reception quality 
higher than a specified level into a memory in the order of 
the height -of reception quality level, after these stations 
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are respectively obtained by sweeping the above-mentioned 
first receiver and second receiver. 

Further, ~a radio receiver made according to the present 
invention to solve the above-mentioned problems is 
characterized by the provision of a first .receiver and a 
second receiver for individually sweeping 

frequencies from lower end to upper end of the same recep- 
tion band, and a control circuit which stores the received 
broadcasting stat ion. having reception quality higher than 
the respectively specif ied .first and second levels into a 
memory in the order of the height of reception quality 
level, after these stations are obtained by respectively 
sweeping the above-mentioned first and second receivers. 

According to the first aspect of the radio receiver of 
the present invention, first and second receivers corre- 
sponding to the respective first and second regions divid- 
edly formed in a reception band are provided for sweeping 
frequencies of the respective regions", wherein then the 
first receiver and the second receiver sweep simultaneous- 
ly, for example, frequencies of the first half and the 
second half of the reception band. -■ -• - 

Also according to the second aspect of the radio 
receiver of the present invention, a first receiver and a 
second receiver for individually sweeping 

frequencies from lower end to upper end of the same recep- 
tion band are provided, wherein these receivers perform 



sweeping operation with their respective extraction sensi- 
tivity of the reception level which are different from each 
other . 

In the accompanying drawings: 

Fig. 1 is a block diagram showing an embodiment of the 
present invention; 

Fig. 2 is an operating characteristics diagram 
explaining functions of the embodiment shown in. Fig; 1; 

Fig, 3 is an operating characteristics diagram of a 
receiver of the present invention operating by a different 
program of a receiver of the present invention operating by 
a different program from that of Fig. 2; 

Fig. 4 is an operating characteristics diagram of a 
receiver of the present invention operating by further 
different program from that of Fig. 3; 

Fig. 5 is an operating characteristics diagram of a 
receiver of the present invention by still further differ- 
ent program from that of Fig. 4; and 

Fig. 6 is a block diagram showing an example in the 
prior art. 

Embodiments of the present invention will be described 
-referring to the accompanying drawings as follows. 

Fig. 1 shows an embodiment of a radio receiver accord- 
ing to the present invention. That is, in Fig. 1, RF 
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signals received through an antenna 20 are applied respec 
tively to an RF amplifier 21 constituting a first receiver 
TUN1 and an RF amplifier 22 constituting a second receiver 
TUN2 and amplified by the RF amplifiers 21, _22 so as to be 
applied to mixer 23, 24 thereafter. 

Local signal oscillators 25, 26 are connected to the 
mixer 23, 24 respectively, and received RF signals are 
mixed with the local signals derived from the local signal 
oscillators 25, 26 and then converted into intermediate 
frequency signals. The intermediate frequency signals are 
amplified by intermediate frequency amplifiers 27, 28 and 
then demodulated by detecting circuits .29, 30 respectively, 
whose demodulated outputs are fed to multiplexing (MPX) 
circuits 31, 32. 

The demodulated outputs applied to the MPX circuits 31 
32 are separated into stereo signals L, R of two channels 
respectively, and applied to a switching circuit 33. 

The switching circuit 33 outputs" the stereo signals. L, 
R from the first receiver TUN1 or the -second receiver TUN2 
in an alternative way to left and right power amplifiers 
34L, 34R, and the circuit 33 is also provided with muting 
function. 

The left and right stereo signals L, R brought by the 
switching circuit 33 are amplified by the power amplifiers 
34L, 34R and reproduced by loudspeakers 35L, 35R. 

Being derived from the intermediate frequency amplifi- 
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ers 27, 28, outputs indicating level detection of the _ 
intermediate .frequency signals respectively.; -that is, outputs 
according to the received electric field intensity are applied 
to a central processing unit 36. 

Further, a key board 37 which is provided for 
instructing the operation of BSM function and the selection of 
desired frequencies to be received and a display 38 on which 
received frequencies are indicated are both connected to the 
central processing unit 36. 

PLL circuits 39, 40 which control oscillation 
frequencies of the local signal oscillators 25, 26 are 
connected to the central processing unit 36, and it is 
arranged that coefficients N are passed from the central 
processing unit 36 to a programmable frequency divider (not 
shown) of each these PLL circuits 39, 40. 

As a result, the oscillation frequencies of the local 
signal oscillators 25, 26 are changed in accordance with the 
above-mentioned value W, so that respectively received 
frequencies of the first receiver TUN1 and the second receiver 
TUN 2 are thereby changed. 

The operation using the BSM function in accordance with 
the above construction is as follows. 

Firstly, when a BSM command is inputted from the 
keyboard 37, control signal CTL is applied to the switching 
circuit 33 from the central processing unit 36 so as to start 
the muting operation therein. 
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Next, coefficients N are applied in turn according to 
a preset program to the prgrammable frequency divider of 
the PLL circuits 39 and 40 from the central processing unit 
36, and the first and second receivers begin to sweep. 

In this case, as shown in Fig. 2, the first receiver 
TUMI sweeps in turn a low frequency region in the received 
band 76.0 - 90.0 MHz , that is, 76.0 f 83.0 MHz, and the 
second receiver TUN2 sweeps a high frequency region, that is, 

83.1 - 90.0 MHz. 

When received broadcasting stations (A , B ,C . D ,E , F ,G , 
H) are searched by respective sweepings of the first receiv- 
er TUN1 and second receiver TUN 2 , outputs derived from 
level detection of respective intermediate frequency 
signals, that is, outputs corresponding to the received 
electric field intensity are applied to the central proc- 
essing unit 36 from the intermediate frequency amplifiers 
27, 28 of the first and second receivers. When the exist- 
ence of the received broadcasting stations (A,C,E,G,H) 
having quality higher than the predetermined level SL is 
recognized, the central processing unit 36 stores in turn 
the level and the received frequencies of those sta- 
tions into the memory (not shown) which is within the 
central processing unit 36. Immediately after the comple- 
tion of sweeping operations of the first and second receiv- 
ers, "the received frequencies stored within the memory are 
written into the predetermined assigned area of the memory 
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in the order of the height of received levels (E.H.C.A.G). 

Then, regarding the first receiver TUN1 as a main 
tuner, the coefficient N is given to the PLL circuit 39 in 
order to tune the received broadcasting station E whose 
received level is the highest among those received broad- 
casting stations. .Thereafter, the central processing unit 
36 outputs a control signal CTL to the svitching circuit 33 
so as to select the output signal- from the MPX circuit 31 
of the first-receiver, putting an end to the muting opera- 
tion, which results in that a broadcasting frequency of the 
highest reception quality in that area is received. 

Also, it is possible to carry out a preset recall 
tuning of the stations stored by the above-mentioned func- 
tion by means of the operation of preset buttons at the 
keyboard 37. 

Fig. 3 illustrates another embodiment which can carry 
out the BSM function by a different programmed operation 
from that of the above illustrated receiver. 

That is, in the embodiment illustrated in Fig. 3, both 
the first receiver TUMI and the second receiver TUN2 sweep 
from lower end to upper end of the reception band. 

When the electric field intensity level of a received 
broadcasting station obtained by the first receiver- TUN1 is 
not less than the first specified level SL1 , the received 
frequency (symbol a in the figure) is stored in the memory. 
-Thereafter, the received broadcasting stations stored 
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by a sweeping operation of the first receiver are the C, E 
and H stations in the illustration. 

Similarly, when a level of the electric field intensity 
of the received broadcasting station obtained by the second 
receiver TUN 2 is not less than the second specified level 
SL2 , the received frequency (symbolAin the figure) is 
stored in the memory . 

Therefore, the received broadcasting stations stored by 
a sweeping operation of the second receiver are. the A, C, 
E , G and H stations in the illustration. 

Immediately after the completion of the sweeping opera- 
tion of the first and second receivers, the received fre- 
quencies stored in the memory are written in a preset area 
of the memory in the order of received levels (E,H,C,A,G). 

Like the above explanation, the first receiver TUN1 is 
regarded as a main tuner, and a coefficient N is given to 
the PLL circuit 39 in order to carry out the tuning to the 
received broadcasting station E haying the highest received 
level among those received broadcasting stations, and next 
the central processing unit 36 outputs a control signal CTL 
to the switching circuit 33 so as to select the output 
signal from the MPX circuit 31 of the first receiver, 
putting an end to the muting operation, which results in 
a broadcasting frequency of the highest reception 
quality in the area being received. 

Further, Fig. 4 illustrates another embodiment which 
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can carry out the BSM function by a programmed operation 
different from that of the receiver illustrated in Fig. 3. 

That is, in the embodiment of Fig. 4, both the first 
receiver TUN1 and the second receiver TUN2 sweep from the 
lower end to the upper end of the reception band, but the 
first receiver TUN1 starts .sweeping a little earlier than 

the other. - 

When the electric field intensity levels of the respec- 
tively received broadcasting stations acquired by the first 
receiver TUN1 are higher than the first specified level 




stored in the memory 

Therefore, the received broadcasting stations stored by 
sweeping the first receiver are the C, E and H stations in 
the illustration. 

Subsequently, the second receiver TUN 2 sweeps. Howev- 
er, the second TUN2 sweeps the frequencies, but this time 
omitting the frequencies of the broadcasting stations 
already confirmed by the sweeping of the first receiver. 
As the result, the second receiver stores in the memory 
only the received frequencies (symbols in the figure) 
having the electric field intensity, level higher than the 
second level SL2 and not being stored by the first receiver 
TUN1. Therefore the received broadcasting stations stored 
by the sweeping operation of the second receiver are the 
stations of A and G. 
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The received frequencies stored in the memory ..immedi- 
ately after the completion of the sweeping operation of the 
first and second receivers are written into the preset area 
of the memory in the order of received levels (E.H.C.A.G) 
and subsequently operate as explained above. 

Still further, Fig. 5 illustrates another embodiment 
where the BSM function is executed by a programmed opera- 
tion different from that explained in Fig. 4. 

In the embodiment of Fig. 5, both the first . 
receiver TUN'l and the second receiver TUN 2 sweep from the 
lower end to the upper end of the received band, but this 
time the second receiver TUN2 begins to sweep a little 
earlier than the other. 

When the electric field intensity levels of the re- 
ceived broadcasting station acquired by the second receiver 
are not less than the second specified level SL2 , the 
received frequencies ( symbol Ain the figure) are stored in 
the memory. 

The received broadcasting stations stored by a sweeping 
operation of the second receiver become the stations A, C, 
E, G and H in the illustration. 

Subsequently, the first receiver TUN1 sweeps. However, 
the first receiver sweeps only frequencies of the stations 
stored in the memory by the second receiver, and stores "in 
its memory only stations (symbol Din the figure) having the 
electric field intensity level not less than the first 
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specified level SL1. 

Accordingly, the received broadcasting stations stored 
by the sweeping of the first receiver are the ^stations C, E 
and H. 

The received frequencies stored in the memory 
immediately after the completion of the sweeping operation of 
the second receiver-and the first receiver are written into 
the present are of the memory in the order of reception levels 
(E.H,C,A,G), and subsequent operations are similar to that 
explained above ... 

As is clearly seen from the above description, since 
the reception band is divided into a first region and a second 
region, and a first and second receivers for sweeping 
frequencies of the respective regions are provided, the first 
receiver and the second receiver can sweep simultaneously, for 
example, frequencies of the first half and the second half of 
the reception band, whereby the time required for the sweeping 
operations can be reduced to about a half in comparison to the 
prior case that frequencies in the whole range from lower end 
to upper end are received and swept. 

Also, since the radio receiver is provided with a first 
receiver and a second receiver for individually 
sweeping frequencies from lower end to upper end of the 
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same reception band with their respective extraction sensi- 
tivity of the reception level which are different from each 
other, the time required for the receiving and sweeping 
operation can also be reduced to about a half-in- comparison 
with the BSM function in the prior art, wherein the recep- 
tion level to be detected is raised in the first sweeping 
operation so as to set its sensitivity to the "LOCAL" 
position, and is lowered in the second sweeping operation 
so as to set it to the "DX" position. 
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CLAIMS 

1. A radio receiver where the reception band is divided 
into a first region and a second region, comprising; 

a first receiving means for sweeping frequencies of 
said first region to thereby receive selected frequencies; 

a second receiving means for sweeping frequencies of 
said second region to thereby receive selected frequencies ; 

a control means for storing received broadcasting 
stations having reception quality not less than' a specified 
level obtained by sweeping frequencies in said .first region 
and received- -broadcasting stations having reception quality 

frequencies in said second region into a memory means in 
the order of the magnitude of reception quality level. 

2. A radio receiver comprising: 

a first receiving means and a second receiving means 
for individually sweeping frequencies from lower -end to 
upper end -in one reception band; and 

a control means for selectively storing received broad- 
casting stations having a reception quality not less than a 
first specified level obtained by sweeping operation per- 
formed by said first receiving means and the received 
broadcasting stations having reception quality not less- 
than a second specified level obtained by sweeping opera- 
tion performed by said second receiving means into a memory 
means in the order of the height of reception quality 
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.said specified l.v.l. being respectively dl«.~»t 
from each other. 

3 A radio receiver as claimed in claim 2, wherein the 
sweeping operations performed by said first receiving means 
and second receiving means start simultaneously, whereby 
said first receiving means stores broadcasting means having. 
reC eption quality not less than the first specified level, 

a m « a n S stores broadcasting stations having 
and said second means stores 

4-v.cr, thP second specified means 
reception quality not less than the second 

respectively. 

4. A radio receiver as claimed in claim 2. wherein the 
sleeping cper.ticn performed by said first receiving means 
starts earlier than that performed by said second 
receiving means, whereby said first receiving m.*ns stores 
broadcasting means having reception quality not less than 
the first specified level, and said second means stores 
broadcasting stations having reception -quality not less 
than the second specified means and not stored by the 
sweeping operation of said first receiving means. 

5. a radio receiver as claimed in claim 2, wherein the 
sweeping operation performed, by said second receiving means 
starts ealier than that performed b, said first 
receiving means, whereby said second receiving means stores 
broadcasting means having reception quality not less than 
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the second specified -level','" and said first receiving means 
swee ps and stores only the broadcasting stations having 
reception quality not less than the first specified means 
and already stored by said second receiving means. 
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